Background: Unhealthy habits (poor diet, smoking and hazardous alcohol drinking) often originate from early-life. We assessed the knowledge on selected cardiovascular and cancer risk factors, healthy habits and its implementation among adolescents and the correlation with their place of residence. Materials and methods: A survey-based study (38-item inventory) was conducted among adolescents from urban and rural-urban areas recruited in two Tricity high-schools and one junior high school from Gniewkowo, respectively. Results: A total of 410 students (59% girls) from Tricity and 287 (51% girls) from Gniewkowo completed the inventory. The mean age was 15.3 years. Students from Gniewkowo spend weekly 8.9 ± 6.2 hours on structured physical activity, which contrasts with 5.5 ± 4.5hrs in Tricity (P < 0.001). Gniewkowo residents restrained from alcohol consumption in 38.7% vs. 31.1% in Tricity (P = 0.04); were active smokers at 9.4% vs. 4.2% (P = 0.007); regular fruits and vegetables consumption was low in both Gniewkowo and Tricity 11.8% vs. 8.6% (P = 0.19); respectively. The awareness of the risk factors of non-communicable diseases was more common amongst Tricity adolescents. This was consistently coupled with the knowledge on preventive methods. Conclusions: The level of knowledge on common non-communicable disease risk factors is higher among teenagers from urban areas, however this does not necessarily translate to more frequent introduction of healthy lifestyle.
Introduction
Most of the chronic non-communicable diseases and unhealthy habits of the middle-and older-age, such as obesity, hypertension, smoking, excessive salt intake and alcohol consumption originate from childhood and adolescence. Of more, there is a compelling body of evidence showing that the classical environmental risk factors (primarily recognized in adulthood) negatively determine cardiovascular (CV) risk in early life-time. This generally holds true to insufficient level of education about healthy habits along with its implementation into daily life (e.g. physical activity, diet or body weight control). Evidently, body weight excess constitutes the most important single contributing factor to childhood hypertension [1] [2] . This is of particular importance as the prevalence of obesity has considerably increased among children during the recent decades [3] [4] . Today it is clear that the obesity epidemic will translate to shorter life span of todays' generation as compared to their parents' [5] [6] .
Additionally, novel risk factors emerged recently such as the growing popularity of e-cigarettes among adolescents. This may have a detrimental impact on recently recorded favorable trends in smoking cessation records.
Smoking in the childhood is a recognized and very potent risk factor for continued smoking in adulthood [7] [8] .
Given that cardiovascular diseases are a leading cause of premature death, effective preventive methods should be implemented as early as possible. Adolescents should be aware of different ways of reducing CV risk which need to be implemented on every day basis.
Therefore, we aimed to assess the awareness of CV risk factors, the knowledge about CV preventive measures, and the true lifestyle habits in two groups of adolescents recruited from urban and rural-urban areas of Poland (i.e. the Tricity and town of Gniewkowo).
Materials
In the years 2016-2017 groups of junior-high (from the rural-urban area of Gniewkowo, 8 thousand inhabitants) and high school students (Tricity agglomeration, ~1 million inhabitants) were enrolled into the study. All students volunteered to participate in the study. Those who did not consent or their parents/legal guardians did not provide an informed consent were not included in the survey (Attachment 1). During their school hours, the participants anonymously answered the 38-item questionnaire (questions adopted after Ostrówka D. et al.) [9] . The questionnaire composed of two main domains related to the awareness of risk factors (1) and the self-reported lifestyle habits such as physical activity, dietary approach, and substance use (2) . The section regarding attitudes and practices included multiple-choice as well as open questions. Basic anthropometric and medical family history data was also collected i.e. weight, height, as well as their parents' CVD history. The anthropometric data was matched with Polish adolescent-specific percentile charts. The collected data was tabulated in MS Excel and analyzed with standard statistical package (Statistica 10, Statsoft, Poland). Chi-square test and student's t-test were used to assess the statistical significance for the comparison between two groups. P-value < 0.05 was considered statistically significant.
Results
A total of 697 students were enrolled into the study; 410 from urban area schools (243, 59.3% were girls) and in 287 from rural-urban area (146, 50.9% were girls). The mean age of the surveyed students was 15.3 years (14.3 ± 0.9 years in Gniewkowo, 16.4 ± 0.5 years in Gdańsk; P < 0.001). Based on self-reported weight and height, the students' BMI were assessed and matched with Polish adolescent-specific percentile charts [10] (Figure 2 ). 
Physical activity
Awareness of the positive role of regular physical activity in the prevention of cardiovascular disease was significantly lower in the rural-urban population. The results of our study show that in both groups approximately 7 out of 10 students participate in out--of-school physical activities in urban and rural-urban areas; this was comparable in both studied groups. Additionally, no differences between the rural-urban and urban area students were noted with respect to number of sport activities ( Table 1 ). Rural-urban adolescents, however, claim to spend more time on physical activity, on both daily (1.99 ± 1.24h vs. 1.39 ± 1.00h) and weekly basis (8.86 ± 6.17h vs 5.5h ± 4.5h) as compared to their peers from the urban area. At the same time the percentage of students, who declared spending 2 or more hours and 4 or more hours in front of TV set or computer was comparable between groups.
Smoking and psychoactive substances
Approximately, one-third of the rural-urban area students have already started tobacco smoking in the-ir early years whereas in the urban agglomeration this phenomenon was less common and noted among 20% of our respondents (P = 0.002). The age of rural-urban students, who smoked their first-ever cigarette was significantly lower than among the urban students (12.0 ± 2.8 yrs vs. 14.6 ± 1.4 yrs; P < 0.001). Twice as many adolescents in the rural-urban area declared active smoking as in the urban area (9.4% vs. 4.2%; P < 0.01). Furthermore, the rural-urban students who used tobacco regularly tended to smoke over 3 times more cigarettes per day than their smoking urban peers ( Table 2) .
Tobacco usage was also more prevalent among the parents of the rural-urban adolescents: 56.6% of students have at least one smoking parent, in comparison to urban parents where only 23.7% of them smoke on daily basis. Therefore, the percentage of students exposed to passive smoking in rural-urban area is twice as high as in the urban agglomeration ( Table 2) .
Urban students identified tobacco usage as a possible cause of cancer and lung diseases more frequently than their rural-urban peers. Only two thirds of students in both groups associated smoking cigarettes with CVD, and less than half of the students, irrespective of their place of residence, identified smoking as a risk factor of stroke (Table 2 ). A different trend was observed in terms of alcohol use in between the studied groups. Rural-urban students more often indicated that they have never drank alcohol in their life. Whereas the number of students who experimented with illicit psychoactive substances was comparable in both of the studied groups with up to 15% more rural-urban adolescents reporting eye--witnessed drug use.
Dietary habits
The number of students, who declare to eat 5 or more portions of fruits and vegetables per day, is low in both groups. Only around half of the studied popu-lations reports eating low-fat diet on a regular basis, and portion of adolescents, who eat fast food is almost 2 times higher in the urban area. Detailed comparisons are summarized in Table 3 .
Knowledge of CVD risk factors
The awareness of CVD risk factors was lower in the rural-urban area group. The percentage of correct answers to all the questions in this domain was lower by 10-20% among those students. An exception is the question about regular fruit and vegetable consumption -the answers were almost the same in both groups (P > 0.05) ( Table 4 ). 
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The following pattern was also observed in the responses to the questions about the causes and consequences of arterial hypertension. Adolescents from the rural-urban area less frequently associated target organ damage with HT. Yet, both groups rarely associated kidney diseases and stroke with hypertension ( Table 5 ).
Discussion
In our study the rural-urban adolescents dedicated considerably more time both daily and weekly to out--of-school physical activities and concurrently these junior-high school students were significantly more likely to smoke than urban high-school students. Disturbingly, the age of smoking initiation among adolescents in urban-rural area is approximately 2 years earlier in comparison to students dwelling in the bigger cities. Both groups of surveyed teenagers accurately identified unhealthy diet, smoking and excessive alcohol consumption with incident of the commonest cardiovascular consequences. Interestingly, this association is poor with respect to cerebrovascular consequences. Knowledge about risky health behaviors as well as causes and consequences of hypertension is significantly better among urban youngsters, however no significant difference was observed in terms of regular pro--healthy behaviors in the studied populations.
Physical activity
Physical activity is considered one of the crucial elements of a healthy lifestyle. The World Health Organization (WHO) recommends adolescents to engage in physical exercise for at least 60 minutes every day in order to preserve health [11] . The health benefits following that routine are well-established [12] [13] .
However, recent meta-analysis including 34 countries shows that only 23% of boys and 15% of girls meet these WHO criteria [14] [15] . This trend is reflected in the Polish population, where only around one in five adolescents declares moderate to vigorous physical activity (at least 60 minutes of exercise for 7 days/ week) [16] . In contrast, both of the groups we studied appear to meet the above criteria. Nonetheless, a distinct discrepancy is observed -both daily and weekly exercise were significantly higher in rural-urban group. The following trend was reflected in HBSC 2014 study, where factors such as place of residencenamely rural-urban area favored physical activity [17] . This trend can be explained by several factors. Greater presence of shopping centers and cinemas in urban areas creates opportunities for passive leisure activities. For instance, in 2016 8-16% of students from two major Polish cities of Kraków and Katowice declared to visit a shopping center on a daily basis [18] . It is also important to mention, that limited access to sport facilities, such as swimming pools or stadiums, in rural-urban areas did not facilitate participating in sport activities by studied adolescents. Still, many participants reported being active in local parks, playgrounds. Another important issue differentiating both groups may be a way of commuting to school. In rural-urban areas school is often easily accessible on foot or by bike. In contrast, studies show that as many as 40% of students in urban area are driven to school by their parents and one in five rides public transportation [19] .
Smoking
Tobacco smoking is an important CVD risk factor, responsible for short term consequences such as shortness of breath, higher resting heart rate, biochemical blood changes -increased LDL level and higher insulin resistance, which in adulthood evolves to atherosclerosis [20] , stroke [21] or myocardial infarction [22] . Over the past decade the positive trend in smoking cessation was observed in both the pediatric [23] and adult populations [24] . However, the prevalence of smoking in adolescents is still high. An American questionnaire-based study assessed that percentage of students who smoke cigarettes in junior-high and in high school is 2.2% and 8%, respectively (7.2% and 20.2% for any tobacco products) [25] . In the EU the percentage of adolescents (13-17 years of age) who declare active smoking is even higher, with some studies reporting up to 30.9% of active smokers [26] . A questionnaire-based study, conducted in semi-urban district of Istambul among 11-14 year olds describes the prevalence of smoking at least once in the participant's lifetime at the level of 12% and the rate of current smoking as 3.6% [27] . At the same time the HBSC 2014 study in Polish population reports the percentage of students who smoke on daily basis or at least once a week at the level of 9% in urban and 7.7% in rural-urban area [17] .
Our results do not fully support this data. The number of current smokers among the surveyed adolescents in the rural-urban area is twice as high as corresponding number in urban area. Additionally, adolescents in the rural-urban environment are at higher risk of long term consequences, such as COPD or lung cancer development, as they tend to smoke 3 times more cigarettes a day, than their peers in Tricity, which is coupled with their greater exposure to passive smoking.
We also observed significantly more adolescents in rural-urban group who tried smoking at least once in their life. Studies show that of those individuals who have tried smoking, about one-third become daily smokers [28] . More importantly, tobacco usage is extremely addictive among adolescents [29] . Moreover, early onset of smoking appears to entail social consequences, such as lower educational attainment in life and low socio-economic status [28] .
Additionally disturbing is the high number of smokers among the parents of our rural-urban respondents. Students from families with at least one parent smoking, self-report smoking more frequently. More importantly, there are over twice as many rural-urban adolescents, who restrain themselves from smoking and at the same time are exposed to tobacco smoke by their parents as in the urban group. Similar situation was reported by Kaleta et al. with almost 40% of Polish adolescents being exposed to involuntary smoking at home [30] . At the same time it was established that parental tobacco usage poses as a risk factor for adolescents smoking initiation [31] .
Adolescents in rural-urban area report being less frequently informed by their doctor about negative consequences of smoking. In turn we observe early smoking initiation, higher percentage of first ever smokers, longer smoking history despite being 2 years younger than their urban peers. Sadly, in both groups less than half of studied population identified tobacco use as stroke risk factor.
What should also be mentioned is that approximately two in three rural-urban and urban adolescents alike, drank alcohol at least once in their life. Our results stand in opposition to several studies which suggest that alcohol drinking habit has greater frequency in rural areas [32] [33] . Furthermore, the percentage of rural-urban students, who declared abstinence was higher than in the urban area. It is important to note that our urban respondents were on average 2 years older than their rural-urban peers. Nonetheless, one should be aware that early initiation in alcohol use is connected with greater use in adulthood.
Dietary habits
The WHO recommendations state that prevailing good health is supported by 400g (5 portions) of fruit and vegetables per day. Several studies support the beneficial role of such diet in decreasing the risk of CVD [34] , diabetes [35] , stroke [36] and cancer [37] . What appears to be of a great concern is fact that dietary habits formed in childhood tend to be continued later in adulthood. Therefore, only 1 out of 10 of respondents in both studied groups reporting regular fruit and vegetable consumption is unsatisfactory.
Knowledge of CVD risk factors
Knowledge of CVD risks factors and preventive measures was generally higher among the urban adolescents, who as mentioned earlier were on average 2 years older than their rural-urban peers. With this in mind our study showed that the greater level of knowledge on CVD risk factors did not clearly correlate with a healthier lifestyle. It remains the matter of a debate whether reported differences may have a potential to modify future CVD incidence. Swedish researchers observed that knowledge of CVD risk factors, such as smoking, had no effect on future use [38] . The following tendency is also visible in our study, where greater knowledge level did not clearly correlate with a healthier lifestyle. The following observation was also demonstrated in CARDIA study, where in the group of young adults knowledge on risk factors itself did not predict a 10-year change in CVD risk factors intensity (marginal impact on reducing obesity rates) [39] .
Despite the lack of direct evidence of the influence of risk factors awareness among adolescents, on the development of CVD in adulthood, it should be mentioned that it may potentially lower the probability of CVD in long term.
Conclusion
In general, rural-urban and urban students have sufficient theoretical background on the role of heal-thy lifestyle to effectively prevent cardiac diseases in adulthood. However, the surveyed teenagers are rarely aware of the link between hypertension, and smoking to cerebrovascular consequences such as stroke. The latter may have a substantial impact on smoking patterns, particularly among the rural-urban students, which is an area for intensifying the education and introduction of all other preventive measures. Although, the level of knowledge on CVD risk factors is higher among teenage students from urban areas, this does not necessarily translate to a healthier lifestyle. Attachment 1. Survey questionnaire adapted from Ostrówka D et al. [9] 
